The nephrons of the vertebrate kidney originate from mesenchymal tissue that is recruited and incorporated into a branching epithelium. Key features of this unusual manner of specifying functional units within a tubular organ have now been found to be similarly employed during development of the insect renal system. Branching morphogenesis constitutes the primary developmental mechanism for generating epithelial tubular structures [1] . Organs such as the vertebrate lung, the mammary and salivary glands, and the pancreas all use this process, in which proliferation of an epithelial primordium is coupled with cell-shape changes to achieve growth and elaboration of the branched pattern. Neighboring tissues, and in particular mesenchyme, exert an essential influence by supplying signals which determine key features, such as growth rates and the directionality of branching. Moreover, these interactions contribute significantly to the specification of functionally specialized regions of the branched epithelium. A case in point is the mesenchyme-induced differentiation of the terminal alveolar regions of the lung, responsible for efficient gas exchange with the vasculature in which they integrate [2] .
). An initial, critical step in kidney development is the induced outgrowth of the ureteric bud from the mesonephric duct epithelium. The ureteric bud and its branched derivatives invade the metanephric mesenchyme and direct a dramatic reorganization of cells within this tissue. Induced mesenchymal cells aggregate next to the invading bud epithelium and then undergo a structural transition, so as to form a second polarized epithelium. The two neighboring cell layers fuse to form a single epithelial structure, but produce distinct functional components. The epithelium originating from the ureteric bud will give rise, via branching morphogenesis, to the ureter and the collecting ducts, while the mesenchymally derived portion will proceed to differentiate and form the nephrons and glomeruli, the blood-filtering and urine-producing tubular units of the mature kidney.
The cellular organization and functional attributes of Drosophila epithelial tissues are well described, and our understanding of these features has greatly benefited in recent years from application of genetic approaches [9] . In particular, the elaboration of the tracheal system in Drosophila has served as a useful model for investigating how insect epithelia develop by conventional branching morphogenesis [10] . Denholm et al. 
